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Background: Clinicians are frequently questioned by patients about the possibility of sponta-
neous regression of tumors. Although there are many reports and a few case series document-
ing spontaneous regression, there is concern that these cases may not represent true
regression. Using specific criteria, we attempted to determine the incidence and types of
thoracic malignancy most likely to regress spontaneously.
Methods: We used a PubMed search of the phrase “spontaneous regression of thoracic lesions”
reported from 1951 to December 2008. Using a modified Everson and Cole criterion we devel-
oped to define spontaneous regression, this search was refined for true spontaneous regression
of primary and metastatic thoracic malignancies.
Results: Only 5 cases in the literature involved spontaneous regression of a primary thoracic
malignancy. These include pleural mesothelioma, primary lung cancer and adenoid cystic
carcinoma. 71 cases involved true spontaneous regression of metastatic thoracic neoplasms,
of which 5 cases showed regression of the primary extrapulmonary tumors along with the
pulmonary metastasis. Thoracic metastasis from renal cell carcinoma was the most common
malignancy found to regress spontaneously.
Conclusion: Spontaneous regression of primary thoracic malignancy is rare. Renal cell carci-
noma accounts for most reported cases.
ª 2010 Elsevier Ltd. All rights reserved.Pulmonary, Critical Care and
cine, North Shore University
l Center, New Hyde Park, NY
5 5400.
u (T. Kumar), npatel2@nshs.
Talwar).
465 5454.
0 Elsevier Ltd. All rights reservedBackground
Spontaneous regression of malignancy was first defined as
“the partial or complete disappearance of the tumor in the
absence of all treatment or in the presence of therapy
which is considered inadequate to exert a significant
influence on neoplastic disease.”1,2 However, this definition
leads to interpretation of what represents “inadequate.
782 results on spontaneous regression of 
malignancy
129 relevant results (130 relevant cases) 
653 results excluded as not regarding thoracic 
lesions 
5 results of spontaneous regression of 
primary thoracic tumor only 
(5 cases) 
70 results of spontaneous regression of 
thoracic metastatic disease 
(71 total cases) 
54 results did not meet modified Everson and Cole 
criterion for spontaneous regression 
5 results of spontaneous regression of both thoracic 
metastatic disease and primary tumor 
(5 total cases) 
3 cases regressed without 
intervention
75 results of spontaneous regression of 
thoracic lesions 
(76 total cases) 
Figure 1 Flowchart representing the study method.
1544 T. Kumar et al.therapy”. By excluding reported cases of regression of
thoracic tumors in patients who received any form of
therapy, the number of confirmed cases of “true” sponta-
neous regression will be less than the total published cases.
We sought to determine types of thoracic malignancies,
both primary and metastatic, most likely to regress spon-
taneously and to review the possible mechanisms for this
phenomenon.
Methods
Search strategy
We conducted a PubMed search using the search terms
“spontaneous regression of thoracic lesions” with filters for
human subjects older than 19 years in all languages from
January 1951 to December 2008. It returned 782 results.
Inclusion criteria
We included only those articles that described true spon-
taneous regression of thoracic lesions as defined by
a “modified Everson and Cole criterion” which we devel-
oped.2 This criterion is defined as: 1) the partial or
complete disappearance of the tumor in the absence of all
systemic or local treatment of the primary or metastatic
lesion, 2) patients receiving any systemic therapy were
excluded (chemotherapy, radioablative techniques, che-
moembolization), 3) primary malignancy was histologically
diagnosed or if no biopsy was done to document metastatic
spread, the thoracic lesion had to appear metastatic
radiographically and in clinical context.Study selection
Two reviewers (TK and NP) each reviewed independently all
782 abstracts that were included in the initial search, and
excluded articles that did not describe regression of
thoracic tumors by the modified Everson and Cole criterion.
Only cases that met these criteria were included.
Disagreements regarding eligibility were resolved by a third
reviewer (AT).
Data extraction and analysis
The following were recorded from each article: patient age
and sex, type of primary and metastatic tumor present, if
and when biopsies were done, treatments if any that were
received, and time to tumor regression. The opinions of each
articles author on the etiology of spontaneous regression
from each article were also recorded. Results were divided
into cases of regression of a primary thoracic malignancy,
and cases of regression of thoracic metastases (Figs. 1 and 2)
Results
Of the 76 cases of spontaneous regression of thoracic
malignancy, more were described in men (48 cases) than in
women (28 cases). They tended to occur in those 40e60
years of age (35 cases, 45%), followed by those aged 60e80
years (28 cases, 36%), and finally the least common age
group of 20e40 years (13 cases, 19%).
Primary thoracic malignancies that underwent sponta-
neous regression are reviewed in Table 1. These included 2
cases of pleural mesothelioma, one of adenoid cystic
Figure 2 Graphical representation of percentage of regression of all 76 cases.
Spontaneous regression of thoracic malignancies 1545carcinoma, and two cases of primary lung cancer (squa-
mous cell and “bronchogenic”).
Of the metastatic tumors to the chest that regressed
spontaneously, renal cell carcinoma (RCC) was the most
common, accounting for 43/70 cases (60%). Thirty-four of
these cases (79%) were reported to regress within a year
of nephrectomy or other resection of the primary tumor.
Other tumors reported to regress spontaneously are
summarized in Table 2. Hepatocellular carcinoma, endo-
metrial stromal sarcoma, pleomorphic liposarcoma,
esophageal cancer, and leiomyosarcoma were the only
malignancies noted to have regression of both the primary
tumor and the thoracic metastases.3e7
Discussion
The Everson and Cole review listed 176 cases of regression
of malignant tumors, the majority of which described
regression of pulmonary metastases. As in their review, we
found that renal cell cancer was the most common thoracic
lesion to regress spontaneously.Table 1 Spontaneous regression of primary thoracic cancer.
Primary Metastasis
1 Pleural Mesothelioma Pleural
2 Pleural Mesothelioma Pleural
3 Squamous cell carcinoma Adrenal
4 Adenoid cystic carcinoma Pulmonary,
Subcutaneous
5 Bronchogenic carcinoma PulmonaryThe mechanisms underlying spontaneous regression of
tumors are entirely speculative. In many cases, the regres-
sion of metastases occurs after removal of the primary
tumor. It is thus suggested that removal of the primary tumor
provokes an immune response that eradicates the remaining
tumor. This theory is most often used to explain spontaneous
regression of RCC, wheremost regressions appearedwithin 1
year of nephrectomy.8 Like RCC, choriocarcinomas may also
regress following hysterectomy.9,10
Another hypothesis for spontaneous regression is that
certain tumors and their metastases, like RCC, grow more
rapidly than their blood supply causing them to undergo
central necrosis.11 This may result in direct necrosis and
regression of metastatic lesions or necrosis of the primary
lesion provoking an immune response similar to that ach-
ieved with resection of the primary tumor. Other cancers
that share this rapid growth pattern that also have been
observed to undergo spontaneous regression include metas-
tases fromchoriocarcinomaandhepatocellular carcinoma.12
Some authors have made mention of pyrexia before
the final clearing of lung metastases. This old theory ofReference Author Views
17 Natural history of the disease
18 Natural history of the disease
19 Psychologic versus depression
mediated
20 Multiple resections or primary
changes in diet
6 None Provided
Table 2 Spontaneous regression of thoracic metastases.
Primary Metastasis Reference Author Views
1 RCC Pulmonary 22 Loss of tumor secreted prometastatic
growth factors by nephrectomy
2 RCC Pulmonary 23 Loss of tumor secreted prometastatic
growth factors by nephrectomy
3 RCC Pulmonary,
Scalp
8 Immunologic overactivation by tumor
burden reduction
4 RCC Pleura,
Parenchyma
28 Possibly immunologic
5 RCC Pulmonary 31 None Provided
6 RCC Pleural 32 Possibly immunologic
7 RCC Pulmonary 34 None Provided
8 RCC Pulmonary 7 Possibly immunologic or hormonal
9 RCC Pulmonary,
Neck
35 Immune system overactivation by tumor
burden debulking
10 RCC Pulmonary 36 Postsurgical
11 RCC Pulmonary 37 Postsurgical
12 RCC Pulmonary 38 Nephrectomy or hormonal
13 RCC Pulmonary 39 Nephrectomy
14 RCC Pulmonary 14 Generation of antineoplastic cytotoxic cells,
production of immunoregulatory cytokines by
lymphocytes and monocytes, or
crossereaction between tumor and bacterial
antigens
15 RCC Pulmonary 41 None Provided
16 RCC Pulmonary 42 None Provided
17 RCC Pulmonary 43 Possibly immunologic or hormonal
18 RCC Pulmonary 45 Steroids
19 RCC Pulmonary 46 None Provided
20 RCC Pulmonary 48 Possibly immunologic or hormonal
21 RCC Pulmonary 49 None Provided
22 RCC Pulmonary 51 Loss of tumor secreted prometastatic
growth factors by nephrectomy
23 RCC Pulmonary 52 Fever or infection (mainly tuberculosis),
post surgical, ischemia in metastatic foci,
loss of tumor secreted prometastatic growth
factors by nephrectomy, hormonal (mainly
in males), or immunologic changes in lung
parenchyma filled macrophages,
lymphocytes, and immunoglobulins. Bone
metastasis, in contrast, do not regress
24 RCC Pulmonary 53 Possibly immunologic or hormonal
25 RCC Pulmonary 54 None Provided
26 RCC Pulmonary 55 Possibly immunologic
27 RCC Pulmonary 56 Possibly immunologic or hormonal
28 RCC Pulmonary 57 Hormone and immune activation by wound
infection and progesterone therapy
29 RCC Pulmonary 59 Estrogen or fevers prior to surgery
30 RCC Pulmonary 3 Possibly immunologic
31 RCC Pulmonary 60 None Provided
32 RCC Pulmonary 4 None Provided
33 RCC Pulmonary 5 Nephrectomy or hormonal
34 RCC Pulmonary 61 Immunologic, hormonal, infection, or
removal of carcinogen
35 RCC Pulmonary 64 None Provided
36 RCC Pulmonary 66 None Provided
37 RCC Pulmonary 67 None Provided
38 RCC Pulmonary 68 Possibly immunologic or hormonal
39 RCC Pulmonary 69 None Provided
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Table 2 (continued )
Primary Metastasis Reference Author Views
40 RCC Pulmonary 70 Immunologic, hormonal, calcium, or
nephrectomy
41 RCC Pulmonary 11 Mechanical effect of tumor emboli on
vessels, or antibodies to tumor
42 RCC
(autopsy diagnosed)
Pulmonary 71 None Provided
43 Assumed Clear
cell Carcinoma
Pulmonary 25 Immune overactivation by tumor burden
reduction from ablation
44 HCC Pulmonary 12 Transition from necrosis to fibrosis of the
metastatic HCC
45 HCC Pulmonary 24 Possibly immunologic involving host
cytokines
46 HCC Chest Wall 78 None Provided
47 HCC Pulmonary 13 Steroids, hormones or herbal preparations
48 Chorioepithelioma Pulmonary 75 Lytic substances in lung during pregnancy
49 Chorioepithelioma Pulmonary 76 Lytic substances in lung during pregnancy
50 Chorioepithelioma Pulmonary 77 Lytic substances in lung during pregnancy
52 Choriocarcinoma Pulmonary 9 Lytic substances in lung during pregnancy
51 Choriocarcinoma Pulmonary 73 None Provided
53 Testicular Cancer Pulmonary 21 Immunologic or removal of primary tumor
54 Testicular Cancer Pulmonary 74 Hormones or post surgery
55 Leiomyosarcoma Pulmonary 13 Immunologic
56 Leiomyosarcoma Pulmonary 58 Hormonal dependence removed by
hysterectomy and bilateral salpingo-
oophorectomy
57 Adenocarcinoma
unknown primary
Pulmonary 26 Possibly aloe vera, immunologic activation
by infection or steroids for cryptogenic
organizing pneumoniaAdenocarcinoma rectum Pulmonary
58 Unknown Mediastinal
Lymph Node
27 None Provided
59 Giant Cell Tumor Pulmonary 29 None Provided
60 Osteogenic Sarcoma Pulmonary 33 None Provided
61 Soft Tissue Tumor Pulmonary 50 Possibly hormonal
62 Esophageal Cancer Pulmonary 40 Post surgical, fever, improved immunity
after improved nutrition
63 Malignant Melanoma Pulmonary,
Lymph Node
44 Post surgical immune system stimulation
64 Mucin Producing
Adenocarcinoma Colon
Pulmonary 47 Biological control exerted by host
65 Transitional Cell Cancer Pulmonary 62 Immunologic, hormonal, infection, or
removal of carcinogen
66 Hydatiform Mole Pulmonary 63 None Provided
67 Prostate Cancer Pulmonary 65 None Provided
68 Breast Cancer Pulmonary 72 Removal of source of hormone by
adrenalectomy
69 Endometrial Stromal
Sarcoma
Pulmonary 79 Effector T- cell related
70 Pleomorphic Liposarcoma
with Lung Metastasis
Pulmonary,
Local
80 Recurrent removal of primary tumor
HCC- Hepatocellular Carcinoma RCC- Renal Cell Carcinoma.
Spontaneous regression of thoracic malignancies 1547regression by induction of infection, classically the
Coley’s toxin, may also have a role. Infection may cause
an immunologic reaction resulting in eventual fibrosis of
the metastatic lesions. Other events noted to precede
spontaneous regression include trauma, surgery,
bleeding, blood transfusions.13 Other popular hypotheses
include changes in diet or intake of nutritionalsupplements, drugs, herbal medications, hormones or
steroids. It should also be mentioned that intense medi-
tation and prayer were mentioned as associative factors.
Mechanisms proposed revolve around hormonal or
immunologic mediation.18,19,81
In this analysis we included some older cases reporting
lesions which appeared to be metastatic clinically and
1548 T. Kumar et al.radiographically but were not studied histologically. These
lesions in cases where histologic diagnosis was not deter-
mined could have been inflammatory, such as cryptogenic
organizing pneumonia, pulmonary infarction or infection,
all of which may occur in association with malignancy.14e16
There were only five cases of regression of primary
thoracic lesions reported over this long time period. An
explanation for this must consider the variable of human
error. Mesothelioma, two of the five cases, is notoriously
difficult to diagnosis benign from malignant. Additionally,
on very rare occasions biopsies are misplaced creating
a situation where a malignant tumor may be diagnosed in
a patient with a benign lesion.
The major limitation of this study is its retrospective
design, but a prospective analysis of spontaneous regression
of thoracic malignancies is impossible, as they are so rare.
Conclusion
Spontaneous regression of thoracic malignancies is rare.
Regression of primary thoracic malignancies has been
reported only with squamous and bronchogenic carcinoma,
pleural mesothelioma and adenoid cystic carcinoma.
Regression of thoracic metastases, on the other hand, has
been reported in many more malignancies but the over-
whelming majority of cases involve metastatic renal cell
carcinoma. Overall, this still appears to be a rare event, but
when it occurs, it seems to follow resection of the primary
tumor.
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